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Hydromechanics Institute, Academy of Sciences USSR 


“Thrust Equation for Hydraulic Rocket-Jet Engine" 
Kiev, Gidronekhanika, Akademiya Nauk Ukrainskoy SSR, Ne 21, 1972, pp 3-12 


Abstract: The System analyzed consists of a nozzle provided with an cjecter, 
The flow discharged from the nozzle sucks the external flow through the ejec- 
tor inlet. It is shovn that the thrust is equal to the momentum of the total 
flow leaving the ejector less the momentum of the external flow entering the 
ejector, ‘The external flow should include the flow from the outer surface of 
the engine body sucked by the stream leaving the ejector, 

Approximate formulae are also given that can be applied to multiphase flow. 
Graphs are presented shoving the Propulsion coefficient and the specific 
Momentum as functions of Various Paremeters, 


The graph of Specific momentun Shows that external flew cen inerease the 
specific momentum and therefore the thrust, 
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pp 3-12 

Detailed studies of Specific cases for velocities of the order of 25-100 
m/sec showed that the optimum ratio af external to internal mass flows is 
5-10 with the external water flashing into steam inside tha ejector, 500- 
1000 with bubble etructure flow, 
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IVENSEX, V. A, 
is oe ol ise 2 
Kinetika uplotneniya netallicheshkikh Poroshkov pri Snekanii (Kinetics of Con- 
Pacting Metal Powéers during Sintering), toscoyv, Hetallurgiva Press, L971, 
269 pp, ill., lr. 49 k, (from Reh~Netallureiva, No 4, Apr 71, Abstract No 
av teenage 
46398) 


Translation: The laws of compacting cermet bodies durine Sintering are in- 
vestigated, A description of the modern theoretical concepts is presented, 
and a basis is Riven for the expediency of semiphenomenolorical interpretation 
of some laws, Differences in kinetics and the characteristic features of ro- 
ducing the volume of pores in crystalline and amorphous bodies are analyzed, 
The possibilities of using the established laws for Solving certain practical 
Problems of cermets production are noted. 
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"Investigation of the Change of Propertins in Hard Alloy WC-Cy During 
Deformation and Recovery of These Properties During énnealing, Communication I, 
Effect of Hard Alloy Deformation During Uniaxial Compression on Certain 
Physical and Mechanical Properties" 


Kiev, Poroshkovaya Metallurgiya, No 9, Sep 73, Pp 39-45 


Abstract: Hara NC-Co alloys yere studied to determine the change in proper— 
ties resulting from preliminary deformation, The main rreas studied were rele 


bend strength to degree of deformation, stress at the start of yiela end grain 
size of tungsten carbide to degree and direction of preliminary ceformation, and 
change in relative width of diffraction lines of carbide and cobalt phase to 
degree of deformation, all for varying cobalt content. On the whole the 
investigations showed an essentially varying change of Properties during deforr— 
ation of the élloys with differing ccbalt content and carbide grain Size, 

These cifferences Were caused by nonuniform development, of Strengthening and 
weakening Processes, and the affinity to be Slightly weakened during deforms- 
ys is one of the important Properties of the alloy end on the casis of 
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TUEASEN, Vas, EYDUK, 0. N., ARTEM'YEVA, S. I. and LUKASHOVA, N. M. 


"Plasticity Indicators of Tungsten-Cobalt Hard Alloys As Functions of 
Temperature of Production of Tungsten and Tungsten Carbide Powders" 


Sb. tr. Vses. n.-i, i proyektn. in-t tugoplavk. met. i tverd. splavov 
[Collected Works of All-Union Scientific Research and Planning Institute 
for Refractory Metals and Hard Alloys], No. 10, 1970, pp. 60-67 
(Translated from Referativnyy Zhurnal-Metallurgiya, No. 2, 1971, Abstract 
No. 2 G414 by the authors) 
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"Calculation of 
tion of X-Reys on Dislocation Density" 


Leningrad, Fiziks Tver 


Abstract: For 
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dogo Tela, Vol 15, No 9, Sep 73, vv 2680-2693 


the Laue symmetric case form 
are derived for dependence of integral nower and the interference coe f- 
ficient of abscrption on dislocation density. 
ctserved between the theoretical data eng published exnerimertal results. 
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“CIRC ACCESSION NO-—-APO1L1L2928 . 
ABSTRACT/EXTRACT--(U) GP-O- ABSTRACT. TREATING 
5 ,CARBETHOXYMETHYLENEHYDANTOIN (1) aITH CH SUB2 N SUB2 GAVE THE 3-NE 
DERIV. (Li, M. L340EGREES. HOLDING AN EQUIMGLAR WIXT. UF DI-ET 
ASPARTATE AND MENCG 12 HR GAVE 7OPERCENT DI-ET GAMMA 
METHYLUREIDOSUCCINATE, M. B6DEGREES, WHICH HEATED WITH 20PERCENT HCL 
GAVE SOPERCENT 3,METHYL »S,HYDANTOINYLACETIC ACID, Me. L77DEGREES: WHICH 
WITH 1 MGLE BR SUB2 IN ACOH AT LOODEGREES, THEN WIT! HOT H SUd2 Dy GAVE 
TOPERCENT 3yMETHYL, 5¢CARBOXYMETHYLENEHYDANTOIN, DECDMPD. 30N0DEGREES, 
WHICH WITH DRY HCL IN ETGH GAVE SOPERCENT I. SIMILARLY, BUT WIiH EXCESS 
CH SUB2 N SUBZ, WAS PREPD. LOOPERCENT 1,3,DIMETHYLy 5s 
CAR BETHOXYMETHYLENEHYUANTOIN: Me S56DEGREES. REFLUXING ME Ny 
METHYLASPARTATE WITH BZNCG If C SUB6 H SUB6 12 HR GAVE 72PERCENT MEG 
SUB2 CCH SUBZ CHICO SUB2 H) NMECONHBZ, M. LL30EGKEES, WHICH wiTH HCL AS 
ABOVE GAVE 1L,yMETHYL » 5 sHYOANTOINYLACETIC ACID, Me LTUDEGFEES, WHICH WITH 
MENCG IN 6 HR AT SODEGREES GAVE BS7PERCENT 1y3,UD,ME ANALOG, M, 
~L30DEGREES. HEATING I IN AC SUB2 0 5 HR GAVE 82ZPERCENT 3-AC DERTV.s Me 
1L38DEGREES, WHILE TOSYL CHLORIDE IN ET SUB3 N-DIOXANE GAVE bOPERCENT 
3-TOSYL DERIV., M. 205DEGREES. TREATEO wITH CH SUds2 N SUB2 THESE GAVE 
THE RESP., 1-ME DERIVS., M. 53 ANO I57D0EGREES, RESP. THE FORMER AND 
ALC. KOH GAVE IN 3 HR TSPEXCENT Le 
METHYL 5, CARBETHOXYMETHYLENEHYDANTOINe Me. L2GDEGREES. Is 
PARAFORMAL UEHYDE, AND PIPERIDINE IN OMF GAVE 7OPERCENT 
3,PIPERIDINUMETHYL, 5, CARBETHUXY METHYL ENEHYDANTOIN, H. STVECRESS. UY AND 
NMR SPECTRA DATA, ANDO IR CURVES WERE GIVEN. ALL THE SyHYOANTUENTLACETIC 
ACIOS PREPO. ABOVE HAD THE DIKETGQ STRUCTURES, AS REFLECTEO TN THETE 
UNCLASSIFIED 


ta Rela Peon ated internat Sal laa see A aie Hira ES EG Rsbatit my ire ew EER 
. Mb tf} fy ski Liiskidiite tho f 4 : 
alse fainted Fr Faictatraetea iinet spelt ects Site 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R002201130002-0" 


"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R002201130002-0 


fe Per Be ware EVE Le CRED Bek WOR SCE AE BOF PUT IIS BEC LE TMPU SAGAN HN EAE YH ERY DORR SS WD SAAT 9S DY FS DRM 2 9 TY hb YB TS BCA HE 2 BE rence} 
t 5 - I : moe . 3 t . 


3/3 019 © UNCLASSIFIED PROCESSING DATE--1lé 
“CIRC ACCESSION NO--APO112928 SINE ONE eee ne 


»ABSTRACT/EXTRACT--FACILITY: LENINGRAD. TEKHNOL. INST. IM. LENSOVETA, 
>  LENTINGRAD, USSR. : 


UNCLASSTFIEN 


SHS 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R002201130002-0" 


A-RDP86-00513R002201130002-0 


SACRE REST REBATES ent Thila 


OOS 8 ESE aay 


"APPROVED FOR RELEASE: 0 


as as 


wa we ee tem Cans ween at 
& Sew © AGhe UWuuc. 


AP0053428 _ CHEMICAL ABST. /' 5/20 Yk 177 


fo 111418" Pyrimidines. vit. soon, 
some bis(2-chice : . Synthesis and structure of 
Glushkov, R.K.; Sock ee nopytim rad tet et! 
: . - Lh. Obsheh. im. 1970, 40 
Wc uss). Adding 9,2 g 2,4,6-trichloropyrimidi I) i 
dionane coet 30 € (CICH:CHA)NNHHCI and 207 oa gy 
aad kespice 4h t, followed by addn. of.20.1 g Et:N end 9.2 ¢ I. 
ethyl agai € mixt. 3-4 hr at 70° gave 5% 9-[bis(2-chler : 
-[bis(2 chivrne) jor cichloropyrimidine (II), m. 104°, and 73%, 
117°, sepd OM ALO razino|-2,6-dichloropyrimidine (TIT) m, 
(HOCHICH pico, Adding 18.4 g Tand 10.1 g EtsN to 12 ¢ 
ee cee tht NHzin dioxane and keeping the mixt. 3 hrat 60° 
chloropiycine, eee 2-[bis(2-hydroxyethy! )hydrazino] -4,6-di- 
hydrazine} f Gey 104) and 72% 4-[bis(9-hydroxyethyl). 
haces i - lichloropyrimidine (IV) m. 112°, sepd. on Al 0, 
[bis(2 chlo ids concd. HCI and adjusted to pH 7.5 kave 9. 
gine Be Ut retuned 3 ee ee apse 
albert xe r with HCI gave 92&, 2.9x.. 
= I yes a hydrazino}-6-chloro-2,3- aise ae 
(Oo hyde Prater m. 198°, Similarly was prepd. 2-0xo-4-[bis- 
Bolabed ash Hydrazino| ;8-chloro - 2,3 - dihydropyrimidine 
MeOH 15 } salt, m. 190°, Heating IV with NaOH in aq. 
‘Py qd a 3 aie 2 
Stance m.157°. Uy and ir spectra seereinrtad pe oo eee ag 
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VINOGRADOV, V. A., IVIN, S. M., PETROV, A. S. 


cacti eS 


"Dynamic Balancing of Rotors Without a Compensation System" 


Tr. Ufim. Aviats. In-ta. [Works of Ufim Aviation Institute], 1972, No 38, 
pp 34-40 (Translated from Referativnyy Zhurnal, Aviatsionnye i Raketnye 
Dvigateli, No 12, 1972, Abstract No 12.34.117). 


Translation: A method is presented for dynamic balancing of rotors without 
a compensation system. The method utilices the results of theoretical con- 
clusions, theoretical and experimental studies of the dependences of the 


phase shift angles of oscillations of supports of a machine tool on the 
Magnitude and location of imbalance. A method is presented for graphic 
determination of the imbalance in each plane from the signals of sensors 
in the moving supports. 5 Figures; 2 Biblio. Refs. 
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GRUZDEV, V. G., IYIN, S$. Z,, and KARAVANOV, K. V. 
"A Method of Making Alkyldichlorophosphines" 


Moscow, Otkrytiya, Izobreteniya, Promyshlennyye Obraztsy, Tovarnyye Znaki, 
No 27, 1970, Soviet Patent No 279618, Class 12, filed 1 Aug 64, p 29 


Abstract: This Author's Certificate introduces a method of making alkyl- 
dichlorophosphines by reducing complex compounds of alkyltetrachlorophosphines 


with aluminum chloride. As a distinguishing feature of the patent, the method 
L is simplified by using metal carbides such as calcium carbide to carry out the 
i reduction in the presence of potassium chloride. 
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USSR UDG: 56.185 
DROZD, G. Te, SCKAL'SKIY, M. Aw, STRUKOV, 0. G., and IVIN, S. 2. . 


"Aminohalofluorophosphorans" 
Leningrad, Zhurnal Obshchey Khimii, Vol 0 (102), No 11, Nov 70, pp 2396-2110 


Abstract: The authors investigated the structure y thermal stability and chem- 
ical properties of the adducts RNPF,*H1g, 5 (RoN )p *PF-Hig., and RCRSN PF eH Bo 
(where Hig = C1, Br). These compounds are produced by interacting the cor- 
responding fluorides of trivalent phosphorus with chlorine or bromine, In 
addition, the first two adducts were produced by chlorine treatment of thion 
derivatives R NP(S)F, and R(R,N)P(S)F respectively. In many instances, the 
resultant compounds are resistant to vacuum distillation. NMR and IR spectra 
indicate a pentacoordination structure (with trigonal~bipyramidal configura- 
tion of the molecules) for type RANPF, “Hig, adducts. Spectral data for the 
other two types of adducts are explained more satisfactorily by an ionic 
structure [ PFHIg| Hig~. 


4 
The chlorine or bromine, atoms in these compounds may be replaced by fluorine, 


or by dialkylamino~ monoalkylamino- and S-alkyl groups with formation of the 
V2 
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pp 2396-2410 


corresponding fluorophosphorans. Interaction of the adducts with H >» car~ 
boxylic acid anhydrides and ethylene oxide produces the sorreeratiee fluor- 
ides of tetravalent phosphorus. 
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VULODINA, M. As, IVIN, 5+ Z., and PAL YANOVA, Me Vex (Chae et 6 Gane 
Chemistry 


"Reduction Method for Chlorine and Bromine Determination in Or gano- 
Phosphorus Compounds 


Moscow, Vestnik Noskovskogo Universiteta, Seriya II -- Khimiya, Vol 
1, No 4, Sep-Oct 70, pp 632-6 


aay 


Abstract: A method is suggested for chlorine and bromine determina- 
tion in organophosphorus compounds based on pyrohydroenolysis of the 


substance in the stream of a nitrogen-hydrogen mixture obtained in the 
thermal decomposition of ammonia. The pyrohydrogenolysis apparatus is 
as follows: Ammonia goes througn a drying bottle with alkali into two 
quartz tubes (10-12 mm) heated by two electric furnaces. The tubes 

cortain catalysts for decomposing the ammonia. The electric furnaces 
are heated to 600-7009 C. The mixture of nitrogen and hydrogen ob- 

tained in the decomposition of the ammonia goes through a washing bot- 
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VOLODINA, Mo A., et al., Vestnik Moskovskoro Universiteta, Seriya II 
w+ Khimiya, Vol 11, No 5, Sep-Oct pp 632-63 


tle with a concentrated aqueous ammonia solution to a quartz tube 
heated by two electric furnaces, one large and immobile, the other 
small and mobile. The tube is equipped with a smail cooler. The 
pyrohycrogenolysis is carried out with the small mobile furnace (400- 
5009). The article includes a sketch of the device. 
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"Dihalogenfluorophospnoranes Containing RG Groups 


Leningrad, Znurnal Obsnchey Khimii, Vol 40, No “, eb 70, p 502 
Abstract: A previous article ty the authors showed tnat under the ac=- 
tion of chlorine or bromine alkyl difluorophospiites undergo an aro 
buzov rearrangement, forming H1g?OF. « It was round tnét at the ini- 
jal stage of this interaction unstable alkoxy(aroxy)dinaloy luo- 
7 5 ? r LI0L, Wey P arn < 
rophosphoranes are formed, recorded at low temperatures oy aoe 
: CH3OPF ative to F,), Jp» 960 
r19 im spectra: CH,0PF,Clo, Sp 378 ppm (relative to #7), Jp. 
+ q . 
cycles/sec; C)k OPF2Cl., oy 376 ppm, Joie 910 cycles/sec; 


20 3 m 35 my, Jo 
CeHsOPF Cla, df 1.3870, nS 1.4725, 2 F 374% PPh, oe 39 PPM vs 
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ye Pot C c a 1 7 vwreruty ere rel- 
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CIRC ACCESSIGN NG--AP0124532 

ABSTRACT/EXTRACT--(U) GP-O- ABSTRACT. TO 4-3 G ETHYLENIMINE, 10.1 G ET 
SUB3 N, AND 30 ML C SU86 H SUB6 WAS ADDED SLOWLY 12.8 G ME SUB2 PSCL IN 
C SUB6 H SUB6 AT NEGATIVESDEGREES TO GIVEr AFTER 2 HR AT 40-SODEGREES»+ 
TOPERCENT ME SUB2 PSR (R ExUALS AZIRIDING) > 8 SUB2 74-SDEGREES», O 
PRIME20 1.0827, N PRIME20 SUBD 1.5330; DI-ET ANALOG, PREPD. SIMILARLY, 
TOPERCENT, B SUBO.06 71-2DEGREESy L-0406y 144700. ME SUB2 PSCL AND NAN 
SuBg3 IN ME SUB2 CO IN 1 HR AT GODEGREES GAVE BOPERCENT ME SUB2 P(SIN 
SUR3, Me. 6TDEGREES, WHICH (4.05 GP IN C SUB6 H SUS4G@ TREATED SLOWLY WLTH 
4.98 G P(OET) SUB3 REACTED WITH HEAT EVOLUTION ANDYIELDED N AT 
SODEGREES; AFTER 2 HR IT GAVE 67PERCENT ME SUB2 P(SINIP(CETI SUB3,- B 
SUB0.008 LOODEGREES, 9D PIME20 L-L1LO0, N PRIMEZO SUID 1.4850; TRIE» LSOePR 
ANALOG, 75PERCENT, B SUBO.008 99—LOLDEGREESe LoOSLLy Le4710; ALSO PREPD. 


WAS ME SUB2 P(SIN:PME(OPR) SUB2~- SOPERCENTy 8 SUBQ.008 LOSDEGREES + 
1.0592, 1.4930. : 
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CIRC ACCESSION NO--APO116903 

ABSTRACT/EXTRACT-~-({U) GP-O- ABSTRACT. REACTION OF ROPF SUB2 WITH CL OR 
BR IN FORMING THE PRODUCTS OF THE ARBUZOV REACTION FORMED INITIALLY 
UNSTABLE ALKOXY (OR ARYLOXY)DIHALODIFLUOROPHOSPHORANES WHICH WERE 
DETECTED BY NMR SPECTRA TAKEN AT LUW TEMP. THUS WERE DETECTED AND 
CHARACTERIZED IN TERMS OF CHEM. SHIFTS, PRODUCTS SUCH AS MEUPF SUB2 CL 
SUB2, PHOPF SUB2 CL SU82 AND PHOPF SUB2 BR SUB2. THE PENTACQVALENT 
NATURE OF THESE WAS CONFIRMED BY THE POS. VALUES OF CHEM. SHIFTS 
(RELATIVE TO H SUB3 PO SUB4}) AND SMALL VALUES OF COUPLING CONSTS. J 
SUBPF MAKING THE AXTAL POSITION OF F ATOMS LIKELY IN TRIGONAL BI PYRAMID 
STRUCTURES. THE ADDUCTS GF HALOGENS TO (RO) SUB2 PF WERE EVEN LESS 
STABLE, BUT NMR SPECTRA OF THEY WERE ALSO OBTAINED IF THEY FORMED CYCLIC 
PHOSPHOLANE RINGS THESE WERE CHARACTERIZED FOR ESTERS UF ETHYLENE AND 
PROPYLENE GLYCOLS AND CATECHOL, WITH CL AND BR ADDED. 
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Vychisl. i prikl, nat. Verhved. mat. ch. (Computational and ! 
matics. Interdepartmentel Scientific Collection), 1971, vy¥p. 
(from RZh-Kibernetike, Ho 12, Dec 71, Abstract No L2v1h i) 


Transletion: ae paver ceals with @ one-line queuing sysiem whose raram- 
eters depend on the length of the queue. Formules (fairly cumbersome ones) 
in explicit form are derived for nonsvationary distribution of queue 
length, distribution of <he time of stay in a fixed set of states, and 
distribution of the period of oceupaney. From the author's introductien. 
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BORMOTOV, Yu. D., IVKIN, I. V., KARULIN, A. P., PARSANGV, A. P. 


"A Delay Line” 


USSR Author's Certificate No 280537, filed 18 Apr 67, published 9 Dec 70 
(from RZh-Radiotekhnika, No 6, Jun 71, abstract No 6G322 P) 


Translation: A delay line is proposed which is equipped with a ferro~ 
Magnetic element and a magnetizing winding which controls the delay time 
by changing the permeability of the ferromagnetic element. To simplify 
the design, a multilayered permalloy film which serves as a shield and 
return conductor for the delay line is used ag the ferromagnetic element. 
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NATANSON, E. M. (deceased), KUZ'MOVICH, V. V., CHEGORYAN, V. M., IVKINA, 
N. A,, and SHEVISOVA, A. F., Institute of Colloidal Chemistry and ‘Ghemtdtry 
of Water, Acad. Sc. UkrsSR 


“Formation of Metallopolymers on the Basis of Silicontungstic Acid" 
Kiyev, Ukrainskii Khimicheskii Zhurnal, Vol 39, No 3, Mar 73, pp 249-253 


Abstract: The reduction of silicontungstic acid with tin and cobalt has been 
investigated. Blue forms of silicontungstic acid have been prepared stable 
towards tin and cobalt. Conditions have been studied for the formation of 
tin and cobalt metallopolymers starting from the barium salts of silicon- 
tungstic acid blues. The heat conductivity and electroconductivity of the 
metallopolymers obtained have been evaluated. The data obtained indicated 
that the metallic phase is in highly dispersed state, stable to oxidation; 
the metallic particles are isolated from each other by 2 film of the bariun 
salt of silicontungstic acid blues. 
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Kiev, Ukrainssiy ehisicheskiy Zhurnal, Vol 37, No 6, Jun 71, pp 618-620 
Abstract: Ceocifienenis ce and electreconductivity of copper and tin 
metallopolyim i Sandee: thdic and silicotungstic cates were 
studied as £ The acids were reduced b : respective 
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DUSHCHENKO, V. P., et al., Ukrainskiy Khimicheskiy Zhurnal, Vol 37, No 6, 
Jun 71, pp 612-620 


polymer. The relationship between the coefficient of heat conductivity and 
temperature is analogous to the case of crystalline polymers. An increase 
in the concentration of metal in metallopolymers results in different in- 
creases of the coefficient of heat conductivity, depending on the polymer. 
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USSR UDC 54-126+546. 72+661.88 
DUBININ, V. N., KUZ'MOVICH, V. V., SHEVTSOVA, A. F., LVKINANauAs> and 
NATANSON, E. M., Institute of Physics and Institute of Colloid Chemistry 
and the Chemistry of Water, Academy of Sciences Ukr. SSR 


"Application of the Moessbauer Effect for the Study of the Composition of 
Metal Polymers Derived from Inorganic Polymers" 

Kiev, Ukrainskiy Khimicheskiy Zhurnal, Vol 36, No 12, Dec 70, pp 1,298-1,299 
Abstract: The Moessbauer effect was applied for the study of Fe and Sn poly- 
mers derived from silicomolybdic acid. The synthesis of these polymers has 
been described elsewhere. The Moessbauer effect spectra of the Fe polymers 
exhibited a doublet indicating the presence of amorphous Fe(OH) 3- Presumably 
highly disperse crystalline beta-FeOOH or alpha-FeQOH was present in the 
polymers. <A second doublet corresponded to interaction of colloidal metallic 
Fe with the basis of the polymer. The magnitude of this doublet indicated 
that the amount of Fe which had reacted with the polymer basis was 15 and 
30%, respectively, for polymers prepared by the electrolytic method and those 
aes chemically. The spectra of Sn polymers constituted a superposition 
1/2 
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of spectra typical for Sn0, and metallic Sn, and of a doublet with parameters 
characteristic for Sn dioxide and hydroxide. The relative content of metallic 


Sn was approximately 10%. 
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USSR UDC 682.3331519.2 


TEVEROVSKIY, V. I., and IVLEV, A. A. 
“Device for Calculating the Variance of a Random Process" 


USSR Authors’ Certificate No 343273, Cl. G 06g 7/52, filed 23 Nov 70, pub- 
lished 6 Jul 72 (from Otkrytiya, Izobreteniya, Promyshlennyye Obraztsy, 
Tovarnyye Znaki, No 20, 1972, p 168) 


Abstract: To provide for calculation of the variance and root-mean-square 
deviation of a process with nonzero mean value, the device contains an addi- 
tional counter, the input of whose first digit is connected to the output of 

a delay device,and setting inputs are connected to the output of the cycle 
counter. The outputs of the digit flip-flops of the additional counter are 
connected through the one's complement gates to the digit inputs of the ac- 
cumulator with a shift of one high-order position. The input of the delay 
device is connected through an OR circuit to the output of the pulse frequency 
divider, whose input is connected to the input line of the device. 
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VASIL"YEV, V. A., and IVLEVY, As As (Hosco 
“Calculation of Detonation Initiation of 
sives by a Shock Fave" 


Novosibirsk, Fizika Goreniya 1 Vzryva, Vo 


Abstracts There are two limiting cases 
of mechanically inhonogeneous explosives 
8S of calculating the initiation 
in the first limiting case, whe 
tion in each subsequent layer of the expl 
experimental data fron an earlier erticl 
TINOV on the kinetics of the total energy 
of trotyl with varying initial density, 
limiting case of combustion initiation wi 
tion is impossible at the present time du 
ing in hot spotse A zodel is suggested fi 
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Jun 72, pp 290-298 


energy release behind the shock front which Gives a qualitative deseription of 
the process of the detonation initiation of mechanically inhomogeneous 
explosives under shock wave acceleration. 
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GODY4AR, Ves, LYLEV, A.Y » SHIRCCHIE, L.A. 

"analysis Cf Current Dynazics In Drift Space With Inductive Load! 
Redictekhnike i_elslttroniks, Vol XVII, Ho 6, 1972, pp 1l203-16¢§ 


Abstract: «4 dynanic regize is considered of Current possare in a one-dirensicnal 
drift space, produced by the ucc@leratiug grid of en electron soures und g 
collector between which an inductive load is included. In this case the chursct- 
er cf the losd applies a limitstion to the tine dependence of the critical 


current because in a dynamic regime the retardin; sotentisl VY. = -L dl/it 
originating at the collecter cen lead to instsbility of the clirrent in the lesd L. 
The critical current equation, the emission current st the surface limited ky e 
Bpacs charre, the injecticn of electrons with fixed energy, and a supplenentury 
source of accelersting voltzge are discussed. 1 ref. Received by editors, 12 
February 1971. 
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Soviet Inventions Illustrated, Section II Electrical, Derwent, 
245% 
( 243977 GENERATOR EQUENCY STABILISING DEVICE, in which 
the piezoelectric element is“cut at an angle of 
minus 22-240 with the X-axis, and plus 33.5-35° with 
the Z axis of the piezoelectric quartz crystal. This 
cutting eliminates the effect of temperature gradients 
in the element on its resonant frequency. 


3.7.67 as 1168743/18-1L0.DIKIDZHI.A.N.et al.(1.10.69) 
Bul 17/14.5.69. Class 42s. Int.Cl. B O6b. 
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SMIRNOV, A. I., KHOMITSKIY, A. A., IVLEV, V. A. 


FOE er 
“Effect of Crystallization Conditions on the Tightness of Aluminum Alloys" 


Usadochn. protessy v splavakh i otlivkakh -- V sh, (Shrinkage Processes in 

Alloys and Castines -- collection of works), Kiev, Naukova Dumka Press, 1979, 

pp 278-285 (from RZh-ietallurgiva, No 4, Apr 71, Abstract No 4¢185) 
aitchatsurelva 


Translation: A brief analysis of the tightness coefficient of castings made 
of alloys based on Al as a function of the ratio of the metal densities in 


the liquid and solid states, the thermophysical characteristics of the metal, . . 
the form and viscosity of the melt, is presented. ‘There are ? illustrations 
and 1 table. 
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"Investigating the Process of Gotaining Light Porders by tne 
Thermal Breakdown of ceca Nickel" 

Moscow, Tsvetnyye Metally, No 8, Aug 70, po 26-27 

Abstract: A study vas made of the process of ad tainin:; Light 
powders Gy the thermal breakdown of carbonyl nickel. The °° 
purpose of the investigation was to determine the 
optimal startin: conditioas for the equipment and to 
inters.:iionship of the parameters in the starting and on 
perisis oi the process. The poseebii ety of intensifying uss 
cess without additional h heating of the nulverizing equipment was 
also locked into. The opersticns involved in the investirction 
were done with equinment consisting of a pulveriser, 2 vaporizer, 
and a thermal-exchanze device. These were paraltel Opener teres 
each being ecarrigd out on individuai sets o/ this eau pment and 
under the following conditions: the temperature of ae heated gas 
was held constant and the pressure in the equipment kept within 


etuay 
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150-170 am (water column); tests of the 
from eacn of the systems; with a bulk-weil; 
than 0.5 g/em?, the productivity of the e 
recucing the vaporizing rate of the carbonyl nic! . 
of which the temperature of the puiverizer's upper cone 
with a drop in the powder's bulic weight; with a redu 
bulk weight below 0.3 g/on?, the same action occurre 
order. After completion of the operations, the equipis 
opened and the roofs oi the four pulverizers were founc to be- 
overgrown with deposits of nickel powder to various extents, Ge-~ 
pending on tne operation period, which differed for beech system. 
A photograph of the deposits on ihe inner root of one ci tne pui~ 
verizers is shown. 
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IVLEV, YE.UT., RYSIN, V. V., KUBAREV, A.V. 


"Differential Series-" allel Bevice for Measurement of High and Moderate 
Laser Radiation Leveis' 

Dokl. Nauchno-Tekhn. Seminara. Metrol, V Radioclektron. 7 
[Reports cf Scientific and Technical Seminar, Metrology i; 
Summaries, Part I], Mescow, 1950, pp 125-129, (Trarsiated 
Zhurnal Fizika, No. &, 1970, Abstract #SD1164, by V. P. Vevko}. 


2 


Translation: Acalorimetric laser radiation and power meter is acseribed. 
Parallel connection of the measuring and calibrating inputs assures high 
Measurement accuracy. The meter can be used over a wide range of wave 
leagths in the visibie and IR spectra. Power levels of 1-106 w cun be 
measured. The errors in the device, which vary from 3-65 depending on 
the power level measured, are studied in detail. 
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"Determination Of Defects In Crystals OP LinNbC; By Its Slectrics1] Comiuctivity"” 


Kratkiye soobs heh. po Piz, 


neal Communications Cn 


rhysice:, 1971, No & pp 


3-8 (from RCH: Tek trondre “L yey ye orimenenive, No 2, Feb fe, atstract No 2:73) 
Trenslaticn: an sitexst is made to detercine the content of im-urities in a 
LinoG, ae by its electrical concuctivity. with this coject the current 
intenSity was meesured as 6 function of the temperature with u dec volteze on 
the crystal, aA chemicel-cpectrsl anulysis_chowed thet the mole fraction cf the 
impurities aco:nted to (2.54 4 4.71) . 1072, ené the averere velence ci the 
impurity atozs equalled iwo. Ag a rule the order of magnitude cf the ccneen- 
tration of the monavslence defecta deteruined from ihe elecvricsl conductivity 
is below the concenirstions a‘ hand in the eryetsis of the isrurities. Phe den- 
sity of dielocuiicns was denen mined for the quality charecteristics of the crys- 
tale. The density of dislocations in the crystule studied amcinted to n,lC'cn’ 
end negligibly changes with resvect to the cryeté] length ond eleo fron eneciner 
to apecisen,. The concluricn ig drawn that jt is aeedaens pees the Aare ee ene 
dependence of the electrics] contuctivity to estimate the order of mapnitude of 
tne insuritice et hunc in the cryetul which nuve 2 velence neheleyens fron the 
valence cf the iene fermine LiNbCs. 7 ref. Zh. a. 
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USSR UDC 546 .61'195539,238 


IXONNIKOVA, G. M., and IVLEVA, O. M., Siberian Physicotechnical Institute 
dmeni V. D. Kuznetsov ~~ 99° 


“Effect of a Constant Electrical Fleld on the Epitaxial Growth of GaAs" 


Moscow, Izvestiya Akademiya Nauk SSSR, Neorganicheskiye Naterlaly, Vol 10, 
No 3, Mar 74, PP 397-401 


Abstract: A series of tests was conducted to determine the effect of a con- 
stant electrical field on the epitaxial growth of FaAs and to reveal the effect 
of this field on the rate of mass transfer, morphology, and structure of the 
grown layers, To determine the electrical field effect in the process of 
growth and alloying of GaAs layers the following magnitudes were measured, 
rate of rgrowth, dislocation density in the layers, thickness of the n-type 
transition region, and electrical properties of the layers. It was found that 
&@ negative potential in the substrate increases the rate of growth while a 
positive potential decreases growth rate. A decrease in dislocation density 
was observed in the GaAs layers when the difference in the potentials was 
increased to 600 vy; further increase in the electrical potential leads to an 
increase of dislocation density. When the electrical potential goes fron 0 

to 1000 v the pn transition hnoves to the film-substrate interface. Five 
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SYSTEM WITH VARYING IGOINE CUNCENTRATIGNS -U- 
AUTHOR-(04)—-VILISOVA, M.D.» LAVRENTYEVA, L.Ge, GAYDAREVA, S.P.; [VLEVA, 
OM. Bee 
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2/2 O21 UNCLASSIFIED PROCESSING DATE—-300CT70 

CIRC ACCESSICN NG--ATOLOS271 

ABSTRACT/EXTRACT—-(U) GP-O- ABSTRACT. EPITAXIAL GAAS LAYERS WERE GROWN 
SY I TRANSPGRT IN A SEALED AMPUL. THE FOLLOWING PRUPERTEES WERE STUOIEOD 
AS A FUNCTIGN GF THE I CONCK.: TRANSPORT RATE, AV. EPLTAXIAL GROWTH 
RATE, PACKING DEFECT D., DISLOCATION D., INTEGRAL X RAY INTENSITY AT THE 
GA K ADSORPTION EDGE, CONCNS. AND MOBILITIES OF CHARGE CARRIERS» 
EPITAXIAL IMPURITY DISTRIBUTION, AND RELATIVE POSITION GF THE P—N 
JUNCTION WITHIN THE LAYER. ELEC. P-N JUNCTIONS ARE DISPLACED AS FAR AS 
40 MU ENTG THE EPITAXIAL LAYERS WHEN A ZN DOPED SOURCE IS EMPLOYED IN 
CONJUNCTIGN WITH A TE DOPED SUBSTRATE. THIS IS DISCUSSED IN TERMS OF 
CURRENT AUTGDGPING THEURIES. THE CRYST. PERFECTION IS AN INVERSE 
FUNCTIGN GF THE GROWTH RATE. FACILITY: SIB. FIZ. TEKH. INST. 
IM. KUZNETSOVA, TOMSK,s USSR. 
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Partial decompn., ob- 
ee rates ‘One, erystallizes as 
YStals, €pending on the conditions 
erystn. At 20°, the d. of I is 2.382 S/em3; ns and Nex are Ha 
= 0.002 and 1334 3 0.002, resp. On heatiny, ] decomp. ta 
bricht green PriOH)(NO, hat 115°, yellawish green PrONQ, 
at 829°, and black-brown PrO; at 435°, DTA and ir spectra 
Prove that a part of H20 of Tis H:0 of crystn. aud a part is eo- 
ordinated to the Pr ion via O. Structures are Proposed. 
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T1I-9.  EYPECT OF GROWTH CONDITIONS ON THE STRUCTURE AND MECHANICAL PROPERTIES 
OF SIBGLE LNDIUM ANTIMUNIDE CRYSTALS 


{Article by T. G. Duhets, L. G. Yelanwhaya, ¥. S. ivleva, Vv. 1 
Moscow; Novoslhicns, A im po Protsessam Roste foots Teluprovodnihow is 


Ketvtalicv 1 Plenak, ku “17 June, 1972,7p YIP oe Sen 


+ Selvantoa, 


A study waa mada of the affect of the growth techniques (rone malting 
end the Crochralski method) on the density ef the distocation etching holes. 
The cf{fect of the container on the dislocation distribution in the ronally 
purified indlua antimonide 1 desonscratad, 


A atudy wae made of the effect of the rrovth direction on the nature of 
the diatribution of the etching Ctguree in eingle indium entimonide crystals 
obtained by the Czochraleki method. 


The etching conditions were selected for @iscovering the dislocations in 
the (211), (511), (300), (110) planes. 


An estimate wae made of the inclination of the indium antimonide crystals 
toward brittle rupture or crack foraation by the abrasive wear method. 
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YAREMENKO, N. G., FPOTAPOV, V. Pes and IVLEVA, V. 5S., Institute of 


Ee 


of Radio Engineering and Electronics, Moscow "~ 


"Blectrical Conductivity ana Hall Effect in Strongly Compensated 
n-InSb at Low Temperatures" 


Leningrad, Fizika i tekhnike poluprovodnikoy, No 7, 1972, pp 
12358-1227 : 


Abstract: vonsiderine that detailed investigations of the erfect 
of strong comvensation on galvanomagnetic etfects in n-InSb at 
low temperatures are lacking in the litereture, the authors de- 
Scribe experiments they performed to determine the characterist— 
ics of this materiel, They measured the Hell erfect anc the ccon- 
Guctivity in rure end germanium—contaminated n-Insb monocrystals 
at temperatures of 4.5 to 50° K in the d-c mode, they usec the 


compensation method a+ currents through the Shecinen which did 
not heat tre crystal lattice, measuring the Hali eftect in a weak 
Magnetic field of 230 Oersteds. A table of the srecinen pere- 
Meters, measured at 30° K instead of the usual 77° 4, is siven 
(ogether with curves of the n~InSb Hall constant and conductivity 
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YAREMENKO, XN, G., et al. Figika i tekhnika poluyrovednikov, No hes 
L972, Dp 1238-1247 i 


as functions of the temperature. Curves are also given for the 
Hall constant and the conductivity as functions ot the lattice 
temperature. It is noted that in the absence of a theory of the 
Hall effect under conditions of current pinching, it may be as 
Sumed that the expression for the effect is no longer valid under 
those conditions, Appreciation is expressed to S$. G, Kalashnikov 
and Yu. V, Gulyayev for their interest in the work, to V. I. Tri- 
fonov, I. I, Chusoy, and V. i, Atinogenov for their comments, and 
to G. A. Mushletsova tor her assistance with the measurements. 
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ASHNYAXIN, N. A., LUKACHEV, V. P., and UGLOV, B. a. 


Normal Combustion Rate by Means of an Automatic Electronic 


Tr. Kuybyshev. Aviats. In-t, No 56, 1973, pp 17-23 (fron Referativnyy Zhurnal-- 


Aviatsionnyye i Raketnyye Dvigateli, 


Translation: On the basis of 
mining the surface area of the 


No 10, 1973, Abstract 


& procedure developed by the authors for 
front of a flame propagating in a 


No 10.34.26, Resume) 


Geter- 
herizcntal 


tube open at the end at which the combustible mixture is ignited, en autematic 


electronic device igs proposed 
of movement of 


which permits measurement of the apparent rate 
the flame in relation to the length of the tube wall, as well 


as 


the length of projection of the flame front along the tube axis, and makes it 


oO + 
possible, 
combustion, 


by means of a stipulated procedure, 
An estimate of the measurement errcr yas conducted, which 


to calculate the normal rate of 


showed 


that the proposed device decreases the measurenert errors by two crders of 


Mapnitude in comparison to the method of slow-motion photcgraphy. 
lator intensity of deter 
considerably decreased. 


of this method, the 
flame propagation is 
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PROZOROVSKIY, B. S., IVLPEV, N. ON. 


mancehmnene: 


3 NO NC teeeee en, 


"Determining the Moisture Resistance of Materials and Protective Coatings 
by the Method of Localized Wetting" 


Elektron. tekhnika. flauchno-tekhn. sb. Materialy (Electronic Technology. 
Scientific and Technical Coliection. Materials), 1976, WyD. 2, pre 56-62 


(from RZh-Radiotekhnika, No le, Dec 70, Abstract No 12V313) 


Translation: The moisture resistance of materials and protective volymer 
coatings is determined and experimentally checked by the method of local 
wetting. The basic advantage of the method is that only a part rather thar 
the entire surface of materials and coatings is moistened. It is shown 
that the reliability of test results can be Improved by using the metnod 
of localized wetting. 
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Industrial psmmnen... 
USSR essere UDC:621.791.75 


ninduc’ pe vee Etleinede, IVANOV, ViVi; Engineer, IVNITSKIY, B.Ya., En- 
jbacsttseacacde 5. 


gineer, KRAVCHENKO, V.G., Engineer, MAGNITov, V “sie enior Engineer, 
and YAMPOLSKIY, V.M., Candidate of Technical Sciences, Docent 


"A Unit for Arc Metal Surfacing in Vacuum" 


Moscow, Izvestiya Vysshikh Uchebnykh Zavedeniy, Nashinostroyeniye, No 3, 
1970, pp 118-)2] 


Abstract: An SDV-7 unit for arc surfacing with Stellite in a4 Vacuum 
has been designed and built at the Moscow Higher Technical School im, 


Bauman. The design of the unit is based on a method of welding and 
Surfacing with nonconsumable electrode in a vacuum, developed by the 
above mentioned School. Stellite 7 (see Fig. 1) is melted by a DO are 


burning between cathode K and the article to be Surtaced A--anode. 
The design of the unit incorporates Parts and elements of a Standard 
welding and vacuum equipment. The basic technological Specifications 
of the Spv-7 unit are: volume of the vacuum chamber 300 L, ultimate 
vacuum in the chamber 5°10" mm Hg, operational vacuum 2-53-10" mim lig, 
time requlred to achleve operational vacuum 3--4 min, diameter of 
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BUDNIK, N.N, et al, 
troyeniye, No 3, 1970, 


» Tzvestiya Vysshikh Uc 
Pp 118-121 


hebnykh Zavedeniy Mashinos- 


Pig. lL. Diagram of the SDV-7 metal Surfacing unit 


Stellite rod 6--7 mm, maximum diameter of 
and power input 10 kw. 


surfaced articles 300 mm, 
The unit (see Fig. 
2/4 


L) consists of a working 
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BUDNIK, N.N. et al., Izvestiya Vysshikh Uchebnykh Zavedeniy Mashinos- 


troyeniye, No 3, 1970, pp i18-121 


vacuum system, welding gun with a mechanism for the 

of a filier rod (Stellite), mechanism for rotating 
and longitudinal movement of the Surfaced part, control panel, and 
Power supply for the welding arc. The vacuum chamber, made of 
LKHLENOT stainless steel plate, 6 mm thick, is reinforced with V-shaped 
channels. Parts to be surfaced are loaded into the chamber through a 
hatch which seals hermetically by means of a vacuum seal and four 
lever clamps. The welding gun with a vertical movement mechanism, 
and electromagnet and electric are supply terminals are located in 
the upper part of the chamber. A filler rod feeding mechanism and a 
valve for letting the air into che chamber are Located in the side 


chamber of che 
vertical movement 


walls of the chamber. For visual observation of the Surfacing process 


the chamber is fitted with three plastic windows, 20--25 mm thick. 
OF a VN-4G preliminary 


The vacuum system of the SDV-7 unit consists 
pump, BN-3 high vacuum Pump, vacuum shut-off valves, and con- 
The degree of vacuum is controlled by VT-3 and vM-1 

of a water-cooled cathode and 


vacuun 
necting pipes. 
vacuometers. The welding gun consists 
electromagnet 3. The electromagnet winding is made of an 8B mm copper 


tube. Cooling water {£8 fed through spectal inlets 4 in one of the 
Chamber's collars. The mechanism 5 for the movement of the part is 
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BUDNIK, N.N. et al., lzvestiya Vysshikh Uchebnykh Zavedeniy Mashinos- : 
troyeniye, No 3, 1970, pp 118-121 


capable of moving the part longitudinally with a speed. of 0 to 22 m/hr 
and rotate it at O--6 RPM. The Filler material feeding mechanism con- 
sists of a DC motor, reducer and feed rollers. It can hold either 
6--~7 mm diameter rods or a 20 mm wide strip. Smooth control of the 
feed rate in the 9--80 cm/min range, and reverse moving of the rod igs 
accomplished by varying the voltage in the DC motor winding. The con- 
trol panel is Located right on the chamber. Welding transformer of 
the PS-500-type is used as an arc power supply. An industrial variant 
of this unit for are surfacing of valve parts is being designed. 
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"Investigation of Nonstationary Characteristics of One Class of 
Single-Line Queuing Systems" 


Lit. mat. sb. (Lithuanian Mathematics Collection), 1972, 12, No 
1, pp 115-128 (from RZh-Kibernetika, No 10, Oct 72, abstract 
No 10V93 [author's abstract]) 


Translation: A class of single-line queuing systems is con- 
sidered with a Markovian incoming stream without interruptions 
in serving customers. It is shown that the Laplace transforms 
of the principal characteristics of this system (nonstationary 
probabilities of states, distribution of the time during which 
the system remains in a fixed set of states, distribution of the 
busy period and waiting time) are rational-fraction functions of 
the Laplace-Stieltjes transforms of distributions of the amount 
of work on serving customers, their derivatives, and also the 
parameter-constants of the incoming stream, serving rates. 
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SMIRNOV, B. A., MALYSHEV, B. D., IVOCHKIN, I, J., Candidates of Technical Sciences, 
ROSHUPKIN, N. P., SOSEDOV, A. F., Engineers, VNIImontazhspetsstroy, and YEFIMENKO, 
L. A., Engineer, Moscow Institute of the Petrochemical and Gas industry imeni 


Academician I. M. Gubkin 


"Particulars Associated With the Structure and Mechanical Properties of Joints Made 
by Electro-Slag Welding Using Powdered Filler Metal" 


Kiev, Avtomaticheskaya Svarka, No 9, Sep 73, pp 46-50 


Abstract: It is shown that the use of powdered filler metal reduces significantly 
the amount of thermal energy expended on joint formation and sharply ‘changes the 
thermal and technological characteristics of the electro~slag welding process. The 
operating energy is reduced by 1.7 times. The time of the weld zone metal at above 
Ac., temperatures is reduced by a factor of two and the volume of the metal bath and 
ite duration time in a molten state is also reduced by a factor greater than two. 
Varying the thermal conditions and the nature of crystallization implies improve- 
ment of the primary and secondary structure of the seam metal and weld zone. This 
raises the impact strength of the metal at low temperatures by a factor of two. In 
welding heat hardened steel, the extent of the weakening zone is significantly re- 
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UDC 621.791.79.046.003.13 


SS ea nar eanttal ALEKSEYEV, A. [. (Candidates of Techn. Sciences), 
SOSEDOV, A. r (Engineer), /VNIimontazhspetsstroy/, LEBEDEV, B. F. 
(Doctor of Techn. Sciences), AVRAMENKO, V. I. (Engineer) /Electric 
Welding Institute imeni Ye. 0. Paton/ and IVOCHKIN, I. Me, 


[Sokolovskiy Plant of Metal Structures/ 


"Electroslag Welding With the Use of Powdered Filler Metal" 
Moscow, Svarochnoye proizvodstvo, No 5, May 72, pp 17-19 


Abstract: The article describes an electroslag process involving the 
feed of powdered filier metal (PFM) to the slag bath. The use of PFM 
enables more effective utilization of fhe welding heat, doubles the 
welding efficiency,and yields a weld with better properties. In 
addition, the article discusses equipment designed for electroslag 
welding of low-carbon and low-alloy steels, 25-60 mm thick, with PFM 
and a consumable electrode of continuous cross sections. A block 
diagram of a unit for proportioning and feeding PFM to the slag bath 
is shown. Various PFM compositions for low-carbon and low-alloy steels 
are cited and test data on the strength properties of the welds are 
given. (2 illustrations, 4 tables, 4 bibliographic references) 
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KHAKIMOY, A. Nw, Candid: of Technicel Scicnces, YEPIVENNO, L. Aw, Encineer, 
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1 Sciences, IVOCHIIIN, LT. Les : 
F., Engineer, and FCSHCHUPHIM, N. P., Engincer, 
h Institute Montaghspetsstroy 


G. V. Pleknanov and GP (accre 
Ba hes Candidate eZ Technica 
nical Sciences, SCSEDOY, A. 
All-Union Scientific Reseure 


, 


“Regulation of the Structure end Properties of Velded Joints of 106¢2FR Heat- 
Treated Steel in Hlectroslag Welding" 


Koscow, Evarcchnoye Proisvodstvo, io 1(471), Jan 74, pp 2h-26 


Abstract: A study was rade of the conditions for the regulation of th 

ture and properties of electroslag-velded joints of 10G22R heat~tzcated 
alloy sheet steel, Lo pn thick, with a view to inerease the structural- 
-rechanical honoreneity of welded joints. The introduction of a povexlike 
additive metal into the slag bath favors a reduction of the stay pericd ever 
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Abstract: A study was rade of the conditions for the regulation of the struc- 
ture and properties of electroslag-welded joints of LOGEFR heat-treated lowe 
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-nechanical homogeneity of welded joints, The introduation of a poverlike 
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Vile09, EFFECT OF THE CRYSTALLIZATION CONDITIONS ON THE PROPERTIES OF THE TRANS- 
TENT LAYERS IN AUTORPITAXLAL STRUCTURES OF GALLLUM ARSENIDS. 


{Article hy L, G, Levrent'yeva, 4. 2, _forokhovnichenko, 7. We ixeging Lilt. 
Keastiatkaya, Ni. Ivanova, Towaks Hovonthicek, LT site So frorsessa 


1972, pe OTF 


Thts paper te devoted to the atscovery of the causes ef the ennearance 


i RE transient tapers in epitextatty proun Casa, “Fol thie paces] & Study vas 


wade. of. the effect ofthe type. of substrate, the surface quatity and the erystai- 
ALzation conditions in the initial tege of the process on the properties of 
the transient region. 


" The eptrextal Layers were grown in the Gam AaCh yi) systes, The procese 


wan reatizred for ordinary preparation of the substrates and, in addition, with 
annealing and gam etching, The duration of the experiment varied from several 


coominutes. te ten hours. the untfortty o€ the distribution of the admixtures 


with recpect to thicknann of the epttaxtal Laver wes estinated by the break- 
dovn. voltage of the poine contact. on 9 lowmangls nection and by laver by 


ine layer mesaurenent of the Hall effect. . The micromorphology ef the surface was 


studied. under an electron microscope, 


By using the electron microscope, & new type of growth defect was dis- 
covered, The denaity of these defects im connected with the method of treat= 


| fog the aubetrates directly before epttaxtal growth. It was. foung thar the 


growth rata and tha tevel af alloying the epitaxial layers dependa on the dens= 
ity of theme defecta. By seguleting the proceas conditions in che intetal 
stage of growth, the widths ef the trensient region can be varied. Possible 
wecheniawa ef the formation of the transient layers are discusesd, 
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rapid norms growth of quite Lateac iwieta. They are: covered. fron. Oye surface 
{rom Cada and from Ge. ith 


by a phase diffe ring with reapect to color Both 
the formation c% ’ ; d reaction ts basically 
at the contact points of the islets caused by the special nature qf the gtowtly 
> of theae’ sect : : act that the second phase $n wabject to 
a prowsnR surfice Indicates te liquid state and that the Rrowtly of these fees 
tlote apparent hy proceeds eccording to the vopor-liquid-crystal wc cn mases. 
Their growth rete, troquently di{fere from the growth rate of the bavtic (him 
i phty cosoien fore 


The relation ©: thease rates can vary with tice, causing & ibe 
of the defects" regione of the film... The defect can grow when the second 


plinve oa Pte hiarface onde, The defectiv rogiine bf fer from the pasic thle 


with respect t. alloying natura. Some facts indicate 
the film surfsce basically haa ao alloy of Ga with Ge. 
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EFELCLE OF The CRYSTALLIGAT 1 OU TEMPLRATURE O88 THE ELECTROPHYSICAL PRUP~ 
YOLTULLOGY OF EPTTAXTAL CALLIUM ARSLUIDE 
[. ¥, tvontn, Yu. G. Ralayey, LH. fb 


Tarthcle by L, Ge tayrent yeva, brs. stays : 
nivova, Fo te Pusnetsay, Yu. Be numantiey, A. UG. Shuckov. 4. ae 
Protaessan Sonta t sinters 


AYV-6. 
LC BETUES AnD 


atts styiron; Haventbicak, Ut Stree tun po Prone n Sonta t 
= TBF TE TPT ee aunesteoey ey Feparabioy i Plenok Kusatatr. 12-37 unc £972, 7 194} 


Studies sors made ef the picromorpholony 
asdotxtuen With respect CO tnickness of thw autoapitaxial levers of patitum 
arsenide with che (1,075; 1, 13 4 orientetion a3 a function of the crystalliza- 
tion temperature in the Gads-Hi-H, #ysten. The epitaxy, tecperature varied 
witutn the range of 600-750" C, herc, the thermodynaale supersaturation was 


hept constant... 
for the atationary dection, the ontinal temersture FRR (675-700° Ci 
_ is observed at which the Yayers grow morc pertect with reapect Lo atructure, 
with toe greateuc clarity, irrepular ayotes of growth atencs on the eurfnec, 
electron maptitcy. In the 


and with waxtrun adrixture conccotration and maxicum € 
cone of & reduction in the eryscallization teamerature from optimal, the: presets 


stages ore eusjultrd more weakly, the Rrowsh rote 
{ncreases. The inercane {n tepmerature obove optircal leads to lucal isotasion 
of the second puane, inhibition of the ptewth etares tn these sections and dea- 
rrowth rate decreases, and the alleviag 


aecal increases. 
shows that the clear corselation 1a 


ortaticn, One of the feportant ro~ 


‘tous, ao analyole of the resuite 
ayer is the surface micto- 


nbewrved between Cle investigated charact 
rubatora of capture of tha admixture dy the rrowinn % 


structure aud the pechanies of its provth. 
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RLL-7, EPFECT OF CRYSTALLIZATION COHDITIONS OM THE ANISOTROPY OF THE GROWTK 
AMD ALLOYING GF CERMANLUM IN CAS TRANSPORT SYSTEMS 


ern sureee 


{article by L. ¢, Lavrent'yeva, I, S. Zakharov,t. ¥, Ivonin, Ss Yo, Toropov, 


Tomsk; Movosfiirsk, 1! Simpostum po Protscsaam Roata t Sintere Poluprovodni= 


Kovykh xristailoy { Plenok, Auseten, 12-1) Scere 1972, p 170] 


te was previvusly demonstrated that the antnotropy of tha growth 


"pate Av of germanium in che Ge-Hi-H, eystes bas a elgnificant feature! the 


charqa of adatome tn the stage arising on tncteming the engie of deflection 
(Wrintatbogratiya [Crystallography], Vol 15, No 4, 854, 1979). 
. .2.. The. study..of the enisotropy.of the germanium growth rate in the 
“game dyetem' fn the -(1213=(110) “range confirmed thac tha (121) pisne actually 
corcressonds to a ehrrp peak, The sppearance of the growth rate peak at Etret 
gience tontradicts the thermodynams<c date prodicting the mintau: grovth rate. 
for thin, planes os eee wot R ote aha : 


3}. Un order to discover the generality of the observed Laws, studies 

wore wade of Av in the Ge-Ce systen. te wem found that the growth anfeotrory 

in thie case differs ensentialty from the preceding anisotropy... The (131) end 
(100) planes have sharp growth rate minim, The growth rate increases on devi- 
ation from (11) and (i095) by a malt angqte, and then it drops shacply on dewi~ 
ation from the fecee by an angle of wore than 10°. Thus, the etqnificane diffi- 
culties vith the sdatow dincharge in the stege orfee in this staga itn the aid~ 
dle of the investigated interval). 


4, Tt fe assumed that the cause of the difficulties whict arine vith 
the adatom diocharre in thie atage ie adjustment of the surface atructure 
cauned by the effect of a number of theruo¢ynamic and kinetic factors. 


5. The electron microscope studies of the sutface of geraantum layers 
of different orientation confiraing the etated proposition vere performed. 


: = 6. A comerison end analysis of antsatropy of the elloying level in 
i the investigated syatena are wade. The report conteina « diecusaton of the 
~ connequencee acteing from the studies made, and the conclusion Je druwn of 
the neceasity of conalderitng additional parameters when calculating the ani- 
~ motropy of the growth rate in such systens. 
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(110) direction, The growth tioe varied (1° one ¢ 


coy thee. 
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motion of the growth steps. 


and the configuration of the stepe 
of the lavere te accompanied by variat 


ui 
ee tee. 
te ty TS te 


Agteimetuk WOtt 
eaolayee bo ab 
Ap mlieg te notes 


grimeth NTs 
wow tered Ae Te Pe 
tearsaeareent of tne 
poere belle aod below 
to chm atece fa reaka 
angimenz of ene marface 
Veen}, A cleat coreeion 
yarion to the davor at! 


og The abeervrd carrase 


ahe fermacbon of tne 
mird that wifact aa tie 


CIA-RDP86-00513R002201130002-0" 


08/09/2001 


APPROVED FOR RELEASE 


CIA-RDP86-00513R002201130002-0 


08/09/2001 


"APPROVED FOR RELEASE 


XYV-10.  MECHANLSM OF THE FORMATION OF DLFLETS I8 EPETAATAL FORMS O* Gade ON 
Ge SUBSTRATES 


Voted + 
IAthewe kt Barts - 


{Article by L. Yo, Latktetova, Lb. VY. dvonin, UV. Ruzevataa, Tomek. 
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Barbar dw 


‘The eiven paper ine puraved the geal of atudvinr the pessitie causes 
of the vefecet formation with epitaxy of GaAs on te substrates. ine closed 
lodide nystem was used which gives ttimautth a developed defect nvatem, the 
variation of the prowth rate of the {time and the mursheleny of their surfaces 
were atudbed av a function of the epitastal tiae veaing eptical and electron 
microvcopy. The standard film defects obtained ty this seston are aicrorein 
lavers nod holes of different dimensions, OV Che surtuce of the ¢ ett 
sacctionn of the {tim frequently a ceating of another phase te detected at the 
pane time an the inclunton of the second phase in the file vetume is observed 
aublte rarely. tt wae dtscovered Chat the seceng phate te Che main cause of 
the defect formation. the film prowth Inittsile cakes place $v formation and 
ropid normal grovth of quite Large inleta. They are covered frome tie surface 
by a phase differing with respect to color both frem GaAs and trem ce. with 
the furmation uf a continuous (fim the sreend teaction ds basicsliv concentrated 


of these sections ef the filw. she fact that the secend phase is subfect to 

a srowlng vurface indicates tt Piquid state and chat the sroeth ot tuese see- 
tions apparently proceeds according to the vapor-liquid-crstal mynanisa, 
Thelr prowth rate Crequentiv differna from the prowth rate of the baste fh)m. 
The relation of these rates can vary with tlne, causing a hirhiy complex fort 
of the defective regtons af the film. The defect can grew wacu the second 
phone on dita wurface ends, The defective teptonea dbffer Crem tiw baate (itm 
with respect to alloying nature. Some facts indicate that the secend phase on 
the film surface baatcally has an alloy of Gawith Ge. Pomsioiy, it contains 
oxyen and other adoatatures, 


@ at the contact points of the islets caused tv the special mature of the groveh 
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{frtlele ty LoS, bavrenttyeva, I. Vo fventn, Yu. OG, batavew. le M 
mibewa, FoR, bused any, Yu My, Reevatney, AL OL Samhev, th. Le acthumenya. 
Prov, taluirsk, Seventbirak. LEE bimposbam pa raoes an Kosta i Sintezs 
Poluntrvedatenrbh Kristalley f Plena, Kuantan, $2 17 Sune 1972, 2 198] 


btugtem were made of tuo steromorpnotagy ated drege GP Oh te Tet dey of Ube 
admixtures with roapect to thickness of the autouptegntal tovars ef gallium 
arsendide wie the (1.075; $, 1) A ortentatten an a function of the crystalliza- 
tion temneraturca tn the Gads-KI-N, ayater, the epitany temperature varied 
within the tango of 600-790° Cy here, the theemodynamic supornaturation vas 
kept Cemntant, 


Tor the stationary nection, the ovtimal temmmrature range (0 75-7uu" C) 
te obmerved at which the [ayers prow more wertect with respect te structure, 
with tne ereatent clarity, irregular nyater of growth atapes on tue curtace, 
anc with maximum adaixture conceatratlon aid maximum electron tobSlity. tn the 
cove of a reduction in the cryatabilration temnersture from optinar, tte prowter 
Atoree ate exsluited more wenkly, the growth rate aronn, and tue alloying tevel 
Increases, The dncreane in teemerature ohove optiont teadsa to local isolation 
of the second miase, inhihitton of the growth wtopes tn thene nections and des: 
truction of the repularity. Were, the growth rate decreanen, and the allovinr 
wetal Increases, 


taus, an anoslyoale of the results ahows that the clear cnrrelatioa isa 
obaveved between tae inveatipated charactorintton, (me of the temortant re~ 
rulatora of capture of the admixture by the Rrowlnr tayer ia the surface micro- 
structure and the mechsniasw of ita grovth. 
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Satan a oa 


AS 


OF CRYSTALLIZATION CONLITIONS OH THE ANISOTROPY OF THE GAOwTh 


4 ate? Aa CEDMAULUM IN GAS TRANSPORT SSTLMS 

a ay aL’ 

= ber G Lavrent'yeva, 1. S$. Zabharov,). ¥, Ivonin, 5S. Ye, Terepay. 
ag oefiieok, Ut Stmpnes Tretacgaam Monta | Sinteze Toluprevodats 
et or itay A Plenok, Ruastan, 12-17 June 19/2, p 2/0) 

| 7 te vas previously demonetrated that the anivatropy of the growth 
= Ln armanium in the Ge-ttt-t, syates haw n aleniftcane feature: the 
F af eatereases on davtatton from (111) and (119) to G1). ds 4s aa- 


va 
= 
= 
t 
a 
a 


rare ie phenomenon ts cauved by atoniftcant cifficuleies da the dia 
adatons in the stage orfaing on increasing the angle of deflection 
f tog eaten [Cryatalloyrapiy), Vol LS, Ma 4, 494, 2979). 

: erpat ans 70 

(seh ‘the atudy of the anisotropy of the germanium yrovth tate ts the 

in te (112)-(120) vange confirmed that the (111) plane ectually 
ater ta a eberp peak, The appeacance of the grovth rate peak at fiat 
corres iene aateta the thermodynamic data predicting the mintaum growth rate 
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in order Co discover the generality of the obnerved laws, studies 
“cof Ay if the Ge-Ge evatem, tt wae frund that the growth anfeotropy 
- were gall i jiffern camentlally from the preceding anieautrony. the C¥31) and 
3 in ni? Ey pave sharp growth rate minima. The growth rate increasce on devi- 
. qua) ogy) and (100) by « sesti angle, aud then tt drops elacpiy on devi- 
! ation gem the feren by an angle of eora than 10%, Those, the wignificane dtffi- 
atton sre the adatom dincharge tn the stage arise in chia atoge ta the eid- 
‘ eutuie? ie tnvestipated interval. 


Ale af § 


HR TBHIESL 


fits 


fe te aasumed that the cause of the difficuities whitch eriee with 
wcharre in thie etage fe adjusteent of the surface etructure 
effect of a numer of thermodynamic and kinetic factors. 
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The electron alctoacope atudtes of the surfars of germanium lsvers 
fentation confirming the atated proposition vere performed. 


A comartson and analyeta of anteot copy of tha alloying tevel in 
d syateme are msde, the report containe « discussion of the 


te 
irarialnn fron the etudiee made, and the concivaion te drewn of 


. 

er ealty of coneidering additional parameters when calculating the ant- 
“\ the oreenr che growth rate in euch syetens. 
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